INTRODUCTION
Recently, we have considered a number of distributions arising from inspection sampling, when inspection may fail to identify a defective item, or may erroneously classify a nondefective item as 'defective'. (Johnson et al. (1980) , , Johnson & Kotz (1981) , Kotz & Johnson (1982a) ). Our interest in these papers was mainly in the distributions (of numbers of items classified as defective) themselves. We now consider some consequences, with special regard to properties of acceptance sampling schemes. Although this is the main purpose of the present paper, we will incidentally encounter some further compound distributions which are of interest on their own account.
We also consider a simple grading situation, allowing for a possible second inspection when first inspection fails to decide whether an item is or is not defective, and introducing some cost functions.
We will suppose sampling is carried out, without replacement, from a lot of size N which contains D defective items. The symbol Y (possibly with subscripts) will denote the number of defective items included in a random sample (without replacement) and Z (with subscripts) the number of items classified as 'defective' after inspection.
SINGLE-STAGE ACCEPTANCE SAMPLING
Single-stage acceptance sampling schemes have the following simple rule:
• -2-In order to assess the properties of this procedure, we need only the distribution of Z, which was ohtained in Johnson &Kotz (1981) -namely
where p : probability that a. defective item is detected on inspection and p': probability that a nondefective item is classified as 'defective', and max(O,n-N+D) :; y~min(n,D).
In the construction of acceptance sampling schemes (that is, choosing the values of n and a) it is (usually) assumed that inspection is faultless, that is p : 1 and p' 
D).
n. ; .
• (5) ,
The unconditional distribution of (Zl'ZZ) is a mixture of (Z) with mixing distribution (3).
Formally, then It would be straightforward to generalize this formula to allow p and p'
to vary from sample to sample. (see Johnson &Kotz (198Zb) ). This will not be done here, as it appears reasonable to suppose p and p' are the same for both the first and second sample. (Limits for Yl'Y2 as in (3)).
The expected number of items inspected is
This can be evaluated using the distribution of Zl' which is of the same form as (1), with subscript '1' attached to nand z. The probability of acceptance at first sample is
The probability of acceptance at second sample is the sum of probabilities
but it is not directly applicable to calculation of this probability. The acceptance probability is calculated directly as the sum of Acceptance probabilities for four sampling schemes. with lot sizes N = 100, 200 and defective fractions DIN = 0.05, 0.1, 0.2 are shown in Table 1 As is to be expected, the acceptance probability increases as p decreases,
I
and decreases as p increases. The latter effect is relatively greater, for Roughly speaking, it appears that values of p as low as 95% do not have drastic effect on acceptance probability, but values of p' even as small as 1% do have a noticeahle effect.
•
COST CONSIDERATIONS IN GRADING INDIVIDUAL ITEMS
The topic of grading was discussed by Kotz and Johnson (1982) . This differs from acceptance sampling in that we are primarily concerned with the classification assigned to each item individually, rather than using the apparent total number of defective items in a sample as a criterion for accepting or rejecting the lot from which it was drawn.
The simplest possible situation to consider is when a single individual is chosen at random and assigned to one of two classes "defective" or "nondefective". (This decision is restricted to· the particular item at handit is not extended to the whole lot.) A natural extension is obtained by allowing for the possibility that on first inspection, no clear decision will be reached -but that this can be resolved, one way or the other, by a second more careful (and probably more efficient and more costly) inspection.
We now introduce TI, TI' to denote the probability of no decision on first inspection for a defective, nondefective item respectively. Also let , PE' PE (E for "expensive") denote the probability that a defective, or nondefective item respectively is classified as 'defective' at the second inspection. Then the probability of a defective item being correctly classified is (p + TIPE)' and the probability of a nondefective being incorrectly classified Generally, p will reflect the adverse results of accepting a defective item which will commonly have high variability consequent on the actual effects of failure when (and if) it occurs. On the other hand, p' corresponds to the loss incurred to the producer by rejecting an item which is really satisfactory, and is likely to be less variable.
• -8Ĩ
n this section our aim has been to alert practitioners to the existence of rather straightforward procedures, which, coupled with adequate practical experience can yield helpful results in a variety of applications. 
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